Purpose Loneliness is a recognised public-health concern that is traditionally regarded as a unidimensional construct. Theories of loneliness predict the existence of subtypes of loneliness. In this study, latent class analysis (LCA) was used to test for the presence of loneliness subtypes and to examine their association with multiple mental health variables. Methods A nationally representative sample of US adults (N = 1839) completed the De Jong Gierveld Loneliness Scale, along with self-report measures of childhood and adulthood trauma, psychological wellbeing, major depression, and generalized anxiety. Results When treated as a unidimensional construct, 17.1% of US adults aged 18-70 were classified as lonely. However, the LCA results identified four loneliness classes which varied quantitatively and qualitatively: 'low' (52.8%), 'social' (8.2%), 'emotional' (26.6%), and 'social and emotional' (12.4%) loneliness. The 'social and emotional' class were characterised by the highest levels of psychological distress, followed by the 'emotional' class. The 'social' loneliness class had similar mental health scores as the 'low' loneliness class. Childhood and adulthood trauma were independently related to the most distressed loneliness classes. Conclusions Current findings provide support for the presence of subtypes of loneliness and show that they have unique associations with mental health status. Recognition of these subtypes of loneliness revealed that the number of US adults aged 18-70 experiencing loneliness was twice as high as what was estimated when loneliness was conceptualized as a unidimensional construct. The perceived quality, not the quantity, of interpersonal connections was associated with poor mental health.
Introduction
Loneliness is increasingly recognised as a global health concern [1] , and is known to be correlated with, and predictive of, psychological and physical disorders [2, 3] . The number of people experiencing loneliness varies across nations. Prevalence rates of loneliness in nine former Soviet Union countries ranged from 4.4% (Azerbaijan) to 17.9% (Moldova) [4] . In a nationally representative sample of Danish adults, 21% of people reported being either moderately (16.4%) or severely (4.6%) lonely [5] . In Quebec, 14 .5% of individuals aged 15 years and older reported loneliness [6] . No study has yet examined the prevalence rates of loneliness amongst the adult population of the United States (US); however, a nationally representative survey of US adults aged 45 years and older found that 35% reported loneliness [7] . The relatively high rate of loneliness in this US study was likely due to the use of an older adult sample given that loneliness rises substantially in older age [5] . Determining the prevalence rate of loneliness is exceptionally challenging as there is no established diagnostic algorithm for classifying loneliness. Moreover, variation in the methods used to measure loneliness (single-item vs. multiple-item scales) and to classify individuals as "being lonely" (a certain response option for a single-item measure or use of a given cut-off score for multi-item scales) is likely to lead to considerable variation in estimates of the prevalence rates of loneliness.
Loneliness is typically treated as a unidimensional construct, and consequently, prevalence rates of loneliness tends to be determined based on whether or not an individual exceeds a total score [e.g., [5] [6] [7] . However, many have challenged the assumption that loneliness is a unidimensional construct and have instead argued that multiple types of loneliness exist [8] . Weiss' [9] multidimensional theory of loneliness, for example, distinguishes between 'social' (deficiencies of social integration) and 'emotional' (deficiencies of close attachments) loneliness. Factor analytic studies indicate that measurement models which distinguish between these dimensions of loneliness are superior to unidimensional models [10, 11] , and that social and emotional loneliness are only moderately correlated [12] . Failure to recognise naturally occurring subtypes of loneliness may, therefore, lead to unreliable estimates of the prevalence rate of loneliness.
Further support for the existence of subtypes of loneliness comes from studies indicating distinct antecedents of social and emotional loneliness. Social loneliness has been shown to be related to reductions in social network size, whereas emotional loneliness has been shown to be related to deficits in intimate partner relationships [13] . Additionally, males tend to display higher social and lower emotional loneliness, while females show the opposite pattern. Social and emotional loneliness also share similar risk-correlates such as partnership status, increasing age, low subjective wellbeing, widowhood, and lower levels of self-esteem [10, 13] . Childhood and adulthood traumatization have both been linked to an increased likelihood of experiencing loneliness [14] [15] [16] [17] [18] , and loneliness has been shown to mediate the relationship between traumatic exposure and psychiatric morbidity [19] . No study has yet investigated the relationship between loneliness and childhood and adulthood trauma simultaneously, and more importantly, no study has yet examined if the developmental timing of traumatic exposure is differentially associated with proposed subtypes of loneliness. The existing literature is also inconclusive regarding the relationship between loneliness subtypes and mental health status. For example, some studies have found depression and anxiety to be associated with social loneliness [20, 21] ; others have found depression to be more strongly associated with emotional loneliness [21] [22] [23] ; and yet others show that depression is similarly related to social and emotional loneliness [24] .
The inconsistent findings are likely due to multiple factors including variation in the measurement of loneliness, the use of non-representative samples, and imprecise methods of classifying loneliness subtypes. Traditionally, purported subtypes of loneliness are represented by summed subscale scores from measures of loneliness, and these subscales are known to be moderately correlated [12] . This method does not discriminate between different types of loneliness and leaves results vulnerable to the effects of multicollinearity. The application of latent class analysis (LCA) offers a methodologically rigorous approach to (1) determining if unique subtypes of loneliness exist, and (2) if so, isolating these subtypes through the construction of non-overlapping, homogeneous classes of individuals (e.g., 'emotionally lonely' individuals and 'socially lonely' individuals). To date, however, only one study has used LCA methods to determine if distinct subtypes (or latent classes) of loneliness exist [25] . In this study of Northern Irish adolescents who completed the UCLA-Loneliness Scale [26] , four distinct loneliness classes were identified. The classes differed quantitatively ('low', 'moderate', and 'high' loneliness classes) and qualitatively (one class was characterised by high levels of 'social loneliness'). Moreover, the classes were also found to significantly differ in relation to their risk of psychiatric morbidity.
Given the possible therapeutic and prevention implications of identifying naturally occurring loneliness subtypes in the population, as well as the extant methodological limitations in this field of research, the current study, based on a nationally representative sample of US adults aged 18-70 years, was performed to investigate five objectives: 
Methods

Participants and procedures
This study used a nationally representative household sample of non-institutionalised adults currently residing in the United States. Data were collected in March 2017 using an online research panel randomly recruited through probability-based sampling. To be included in the current study, respondents had to be aged between 18 and 70 years at the time of the survey, and have experienced at least one traumatic event in their lifetime. A total of 3953 participants were screened to meet the inclusion criteria and a total of 1839 people qualified as valid cases (eligibility rate = 46.3%). The survey design oversampled among females and minority populations (African American and Hispanic), each at a 2:1 ratio. To adjust for this oversampling, and to ensure the nationally representative nature of the sample, the data were weighted to be representative of the entire US adult population aged 18-70 years. All selfreport surveys were completed on-line and the median time of completion was 18 min. Individuals received no payment for participation, but were incentivised to participate through entry into a raffle for prizes. The study received ethical approval from the Research Ethics committee of the institution to which the first author is affiliated. The mean age of the weighted sample was 44.55 years (SD = 14.89) and included a similar number of males (48%, n = 883) and females (52%, n = 956). The majority of the sample was married (55.3%, n = 1016) and 8.1% (n = 149) indicated that they were co-habiting with a partner. These individuals were subsequently combined to reflect a group that were 'in a relationship'. The remainder of the sample indicated that they were single (23.3%, n = 428), divorced (10.9%, n = 202), or widowed (2.4%, n = 44). These individuals were combined to reflect a group that were 'not in a relationship'. The majority of the sample were 'White, Non-Hispanic' (63.8%, n = 1173), followed by 'Hispanic' (16.9%, n = 310), 'Black, Non-Hispanic' (11.8%, n = 217), 'Other, Non-Hispanic' (6.3%, n = 115), and '2 + Races, Non-Hispanic' (1.3%, n = 24). Approximately one-third of the sample reported that their highest level of educational achievement was a 'Bachelor's degree or higher' (31.8%, n = 585), while similar amounts indicated 'some college' (30.3%, n = 558), or 'finishing high school' (28.7%, n = 528), and 9.1% (n = 168) indicated that they 'did not finish high school'. Nearly half of the sample earned US$75,000 or more per year (48.5%, n = 891), 29.8% (n = 547) earned between US$35,000 and US$74,999 per year, 11.0% (n = 202) earned between US$20,000 and US$34,999 per year, and 10.8% (n = 199) earned between US$0-US$19,999 per year.
Measures
Loneliness
The six-item De Jong Gierveld Loneliness Scale [27] was used to measure feelings of social and emotional loneliness, each measured by three items. The emotional loneliness items are phrased in a negative manner and the social loneliness items are phrased in a positive manner. All items were answered using a three-point Likert scale of 'Very much agree' (1), 'Somewhat agree' (2), and 'Do not agree' (3). Following the scoring guidelines provided by the scale authors [27] , all items were dichotomised to reflect the 'presence' (1) or 'absence' (0) of an indicator of loneliness. For the emotional loneliness items, agreement responses were taken to indicate item endorsement, while for the social loneliness items, disagreement responses were taken to indicate item endorsement. This measure has been shown to be reliable and valid in large-scale general population surveys [28] . The internal reliability (Cronbach's alpha) of the full scale (α = 0.81) and the 'social' (α = 0.88) and 'emotional' (α = 0.74) subscales were satisfactory within the current sample. There is no agreed upon cut-off score for the six-item De Jong Gierveld Loneliness Scale to identify 1 3 loneliness cases. In the current study, we followed the recommendations of Shevlin et al. [29] that caseness for loneliness should be determined by selecting only those individuals with a score 1 standard deviation above the sample mean.
Childhood and adulthood traumatic exposure
A modified version of the Life Events Checklist for DSM-5 [30] was used to measure traumatic exposure during childhood and adulthood. Individuals answered on a 'Yes' (1) or 'No' (0) basis if they had experienced any of 14 common traumatic events 'before the age of 18' (childhood) or 'at or after the age of 18' (adulthood). Three items from the Adverse Childhood Experiences questionnaire [31] assessing physical abuse, sexual abuse, and neglect were also used to supplement the measurement of childhood trauma. Summed total scores of childhood (0-17) and adulthood (0-14) trauma were calculated.
Psychological wellbeing
Psychological wellbeing was assessed using the five-item World Health Organization Well-Being Index (WHO-5) [32] . The WHO-5 is an internationally validated measure of positive psychological health. A recent review of 213 international studies supported the reliability and validity of the scale [33] . Respondents are asked to indicate how they have been feeling over the past 2 weeks to each positively phrased statement along a six-point Likert scale ranging from 'At no time' (0) to 'All of the time' (5). Scores range from 0 to 25, with higher scores reflecting greater psychological wellbeing. Scores ≤ 13 are indicative of poor mental health and the possible presence of a psychiatric disorder [34] . The reliability of the WHO-5 among the current sample was high (α = 0.93).
Major depressive disorder (MDD) and generalized anxiety disorder (GAD)
Symptoms of MDD and GAD were measured using the eight-item Patient Health Questionnaire Depression Scale (PHQ-8) [35] and the Generalized Anxiety Disorder 7-item Scale (GAD-7). These scales assess the symptoms of MDD and GAD in-line with DSM-5 criteria (the PHQ-8 excludes one item reflecting the suicidality/self-harm symptom for MDD). For both measures respondents indicate how often they have been bothered by each symptom over the last 2 weeks using a four-point Likert scale ranging from 'Not at all' (0) to 'Nearly every day' (3). Scores on the PHQ-8 range from 0 to 24 and scores on the GAD-7 range from 0 to 21. In both cases, higher scores reflect greater symptomatology, and scores ≥ 10 are considered indicative of diagnostic status [35, 36] . The PHQ-8 [37] and the GAD-7 [38] have demonstrated excellent psychometric properties. The internal reliability of the PHQ-8 (α = 0.93) and the GAD-7 (α = 0.94) were excellent within the current sample.
Data analysis
The analytic process for the current study included three linked phases and all analyses were conducted using Mplus 7.4 [39] . First, LCA was performed based on binary responses to the six De Jong Gierveld Loneliness Scale items so as to determine the optimal number of latent classes of loneliness. The fit of six models (1-6 classes) were assessed and all models were estimated using robust maximum likelihood [40] . Missing data were low (1.5%) and the models were estimated using all available information. To avoid solutions based on local maxima, 500 random sets of starting values were used followed by 100 final stage optimizations. The relative fit of the latent class models were compared using three information theory based fit statistics: the Akaike information criterion (AIC) [41] , the Bayesian information criterion (BIC) [42] and the samplesize-adjusted BIC (ssaBIC) [43] . The model that produces the lowest value on each criterion can be judged to be best. Additionally, the Lo-Mendell-Rubin adjusted likelihood ratio test (LMR-A) [44] was used to compare models with increasing numbers of latent classes, whereby a non-significant value suggests that the model with one less class should be accepted. Evidence from simulation studies indicates that the BIC is the best index to identify the correct number of latent classes [45] .
Second, mean differences on the mental health variables (psychological wellbeing, MDD, and GAD) were compared across the identified latent classes. To avoid shifts in the latent classes due to the inclusion of auxiliary variables, an automatic Bolck-Croon-Hagenaars (BCH) method [46] was implemented. The BCH method has been shown in simulation studies to outperform alternative approaches such as the '3-step method' or the 'Lanza method' [47, 48] . The BCH method overcomes the primary limitation of the 3-step method (shifting latent classes as a result of the inclusion of auxiliary variables) due to the fact that it "uses a weighted multiple group analysis, where the groups correspond to the latent classes, and thus the class shift is not possible because the classes are known" [49, p. 2] . Additionally, unlike the Lanza method, the BCH method does not require homogeneity of variance for the auxiliary variables.
Third, a manual BCH method [49] was conducted to evaluate: (1) the unique associations between five covariates (age, sex, relationship status, childhood trauma, and adulthood trauma) and class membership; and (2) class-specific associations between these covariates and psychological wellbeing, MDD, and GAD. This manual BCH process is completed in two steps. In the first step, the latent class measurement model is estimated and the BCH class weights are saved. In the second step, the general auxiliary model is evaluated. In this case, the latent classes were (1) simultaneously regressed on all covariates, and (2) the mental health variables were simultaneously regressed on all covariates conditional on the latent class variable. This analytical process allows for the effect of each covariate on class membership to be determined without any shift in the latent classes, and for the class-specific relationships between the covariates and the mental health variables to be determined simultaneously.
Results
Objective 1-prevalence rate of loneliness in the US adult population when treated as a unidimensional construct
The mean score for the six-item De Jong Gierveld Loneliness Scale was 1.76 (SD = 1.77). A total of 17.1% (n = 307) of the sample had a mean score of loneliness greater than 1 SD above the sample mean and were, therefore, classified as lonely.
Objective 2-LCA results
The BIC and ssaBIC results were lowest for the four-class solution, suggesting its statistical superiority, however, the LMR-A became non-significant at four-classes suggesting the superiority of a three-class solution. Based on the simulation work of Nylund et al. [44] which indicated that the BIC is the best method for determining the optimal class solution, along with the interpretability of the different class solutions, it was determined that the four-class model was the best representation of the latent class structure of loneliness. The profile plot of the four-class solution is presented in Fig. 1 and all fit indices for the LCA are presented Table 1 .
Class 1 was the largest (52.8%, n = 984) and was characterised by low probabilities of endorsing each loneliness item. This class was labelled the 'low loneliness' class. Class 2 was the smallest (8.2%, n = 138) and was characterised by low probabilities of endorsing the emotional loneliness items and high probabilities of endorsing the social loneliness items. This class was labelled the 'social loneliness' class. Class 3 (26.6%, n = 472) was characterised by high probabilities of endorsing the emotional loneliness items and low probabilities of endorsing the social loneliness items. This class was labelled the 'emotional loneliness' class. Finally, class 4 (12.4%, n = 222) was characterised by high probabilities of endorsing all loneliness items. This class was labelled the 'social and emotional loneliness' class.
Objective 3-class differences on mental health variables
There were statistically significant overall differences between the classes on psychological wellbeing, MDD, and GAD, and all pairwise comparisons between the latent classes were statistically significant (see Table 2 ). The pattern of results was similar across all mental health variables.
There was a clear gradient of psychological distress across classes with the 'low loneliness' class the least distressed, followed by the 'social loneliness' class, then the 'emotional loneliness' class, and then the 'social and emotional loneliness' class being the most distressed. These results indicate that while the experience of social loneliness is associated with slight diminutions in overall mental health, relative to the low loneliness class, the experience of emotional loneliness has a substantially greater, and more negative impact on overall mental health status. Furthermore, the combination of social and emotional loneliness is associated with the poorest mental health status. Table 3 reports the results of a multinomial logistic regression analysis assessing the unique associations between class membership and each covariate. Compared to the 'low loneliness' class, membership of the 'social loneliness' class was significantly associated with younger age. Membership of the 'emotional loneliness' class was significantly associated with younger age, being female, not being in a relationship, and an increased number of childhood traumas. Membership of the 'social and emotional loneliness' class was significantly associated with younger age, being female, an increased number of childhood traumas, and an increased number of adulthood traumas.
Objective 4-correlates of class membership
Objective 5-class-specific associations between covariates and mental health variables
The results of the class-specific associations between each covariate and each mental health variable are presented in Table 4 . In the 'low loneliness' class, the model explained almost no variance in each of the mental health variables. Adulthood trauma was significantly associated with poorer psychological wellbeing, and higher levels of MDD and GAD. Additionally, being female was significantly associated with increased levels of MDD and GAD. In the 'social loneliness' class, the model explained > 10% of variance in each mental health variable, and increased frequency of adulthood trauma was significantly and positively associated with MDD and GAD scores. In the 'emotional loneliness' class, the model explained > 20% of variance in MDD and GAD scores, and < 10% of variance in psychological wellbeing scores. Increased frequency of childhood trauma was significantly associated with lower levels of psychological wellbeing, and higher levels of MDD and GAD. Finally, in the 'social and emotional loneliness' class, the model explained a robust percentage of variance in MDD (27%) and GAD (35%) scores, but substantially less variance in psychological wellbeing (6%) scores. Increased frequency of adulthood trauma was significantly associated with psychological wellbeing and MDD scores; being female was significantly associated with increased levels of MDD and GAD; and younger age was significantly associated with higher levels of GAD.
Discussion
Loneliness is typically treated as a unidimensional construct and prevalence rates have been derived from this conceptualization [4] [5] [6] [7] . However, theoretical models and empirical data suggest that loneliness may in fact be multidimensional in nature [8] [9] [10] [11] [12] , and if so, prevalence estimates are likely to be in error. Moreover, empirical findings regarding the risk-factors for loneliness are also likely to be in error if the construct is not conceptualised in an accurate manner. The objective of this study was to investigate whether subtypes of loneliness were identifiable within a nationally representative sample of US adults aged 18-70; and if so, to determine how recognition of loneliness subtypes would influence the prevalence rate of loneliness, as well as the associations with risk-factors and mental health variables. Using a typical method employed in the literature for determining prevalence rates when loneliness is treated as a unidimensional construct [29] , we found that 17.1% of US adults aged 18-70 would have been classified as experiencing loneliness. This finding is generally consistent with population prevalence rates from similarly aged representative samples from Quebec (14.0%), Denmark (21.0%), Armenia (10.7%), Belarus (8.9%), Georgia (12.3%), Moldova (17.9%), and Ukraine (10.8%) [4] [5] [6] . However, the LCA results indicated that loneliness was not unidimensional in nature. Two of the four classes, the 'social' and 'emotional' loneliness classes, differed qualitatively. These findings not only provided novel empirical support for the longstanding theoretical predictions of Weiss [9] and Russell et al. [21] , but they also indicated that classifying individuals as lonely based on a particular cut-off score is possibly misguided as such an approach fails to recognise naturally occurring subtypes of loneliness.
Based on the LCA results, approximately one-in-eight US adults aged 18-70 (12.4%) were characterised by the simultaneously presence of social and emotional loneliness. This class had mean levels of psychological wellbeing, MDD, and GAD that were reflective of psychiatric morbidity. Additionally, approximately one-in-four US adults aged 18-70 (26.6%) were characterised exclusively by the experience of emotional loneliness. This group of people, while less psychologically distressed than the 'social and emotional loneliness' class, were nonetheless characterised by mean levels of psychological wellbeing, MDD, and GAD that were also reflective of psychiatric morbidity. The combined proportion of individuals in these latent classes of loneliness who were characterised by clinically relevant levels of psychological distress was 39.0%. This finding indicates that by recognising naturally occurring subtypes of loneliness, the number of people experiencing a form of loneliness that is likely to be of clinical relevance is more than double the number identified when loneliness is conceptualised as a unidimensional construct (39.0% vs. 17.1%).
Although another 8.2% of the population were characterised exclusively by the experience of social loneliness, individuals in this latent class were characterised by mental health scores reflective of healthy psychological functioning. Individuals characterised by 'social loneliness' had mental health scores that were not meaningfully different from individuals in the 'low loneliness' class. Our results show that when subtypes of loneliness are identified in a methodological rigorous manner, it is 'emotional' but not 'social' loneliness that is associated with poorer psychological health. These findings suggest that not all types of loneliness are necessarily detrimental to one's mental health. More importantly, these results indicate that the perception of inadequate close attachments to others is considerably more detrimental to one's mental health than the perception of inadequate social integration. To put it another way, it is the quality, not the quantity, of interpersonal connections that makes the difference when it comes to one's psychological health.
Support for the discriminant validity of the loneliness subtypes was found in relation to the specific correlates of class membership. For example, being single, divorced, or widowed increased the likelihood of belonging to the 'emotional loneliness' class by nearly two-times, but had no association with membership of the 'social loneliness' class. Similarly, females were approximately two-times more likely than males to belong to the 'emotional loneliness' class, but no sex differences were evident in relation to membership of the 'social loneliness' class; findings that are generally consistent with prior observations [10, 13] . Childhood traumatization was associated with 'emotional' but not 'social' loneliness, with every childhood traumatic experience increasing the odds of belonging to the 'emotional loneliness' class by 28%. It appears therefore that traumatization during childhood is associated with feelings of insufficient interpersonal attachments in later life. Childhood trauma has been demonstrated to disrupt healthy attachment relationships throughout life [50] and to lead to social withdrawal and social isolation [51] . It was interesting to note that childhood and adulthood trauma were independently associated with an increased likelihood of belonging to the 'social and emotional loneliness' class. The current study was the first to simultaneously assess the relationship between loneliness and both childhood and adulthood trauma, and our results indicated that traumatic exposure in these different developmental periods were positively associated with feelings of deficiencies in both social network size and intimate connections. Current results add to a growing literature attesting to the importance of trauma history in understanding the characteristic nature of the experience of loneliness [14] [15] [16] [17] [18] [19] .
Although distinguished by multiple factors, membership of the 'social', 'emotional', and 'social and emotional' loneliness classes was associated with younger age. These findings are consistent with the existing literature that loneliness follows a 'U-shaped distribution' of increasing levels of loneliness in early adulthood before declining through adulthood and then peaking again in older adulthood [5] . Given that this sample did not include individuals over the age of 70, it is unsurprising that age was negatively correlated with all types of loneliness.
The importance of trauma history in the context of loneliness was further demonstrated by the results of the class-specific analyses. Amongst the 'low-loneliness' class, adulthood traumatization was significantly associated with poorer psychological wellbeing, MDD, and GAD. Of note, adulthood trauma was significantly associated with MDD and GAD for those characterised by 'social loneliness', whereas, childhood trauma was significantly associated with MDD, GAD, and psychological wellbeing for those characterised by 'emotional loneliness'. Our results show that not only are the loneliness subtypes differentially associated with childhood and adulthood trauma, but the relationship between mental health status and developmental timing of traumatic exposure is dependent upon the specific subtype of loneliness that one experiences. These findings support the value of considering different types of social/interpersonal clinical interventions depending on trauma history. Social interventions are likely to be of benefit to those with adult trauma; interpersonal/attachment interventions are likely to be of benefit to those with childhood trauma; and social and interpersonal interventions are likely to be of benefit to those with a history of both childhood and adulthood trauma.
A particularly curious finding was that the explanatory power of the regression models was highly dependent upon the type of loneliness being experienced, and, whether one considered positive or negative mental health indicators. Trauma history and demographic factors explained almost no variation in psychological wellbeing, MDD, and GAD scores for those in the 'low-loneliness' class (1-2% of variance explained) and explained a higher percentage of variation in each mental health variable (11-17% of variance explained) for those in the 'social loneliness' class. Furthermore, these variables explained a substantial level of variation in MDD and GAD scores for those individuals in both the 'emotional' (21% and 25%, respectively) and 'social and emotional' (27% and 35%, respectively) loneliness classes. However, the same variables accounted for very little variance in psychological wellbeing scores amongst the 'emotional' (8%) and 'social and emotional' (6%) loneliness classes. One might have expected that factors such as sex, age, relationship status, and traumatic history would contribute to an understanding of mental health variables irrespective of the type of loneliness one was characterised by; however, our results demonstrate that the explanatory power of these variables was highly dependent on (1) whether one was lonely or not, (2) the type of loneliness that one was experiencing, and (3) whether indicators of positive or negative mental health were being considered. These results have important implications for how clinical researchers should think about how loneliness might moderate the relationship between well recognised risk-factors and mental health.
The nationally representative nature of the sample, along with the application of sophisticated latent variable modelling techniques to identify subtypes of loneliness and their relationship to a variety of risk-factors and mental health variables, overcomes many of the limitations of the existing literature in this area. However, the current study is not without its limitations. For example, old age is a period of life where loneliness increases however the current sample did not include any members of the population over the age of 70. It will be important to replicate this study amongst cohorts of the population that include persons over the age of 70. Additionally, the study findings are reflective of the US adult population, and therefore, the cross-cultural validity of these findings is unknown. It will be particularly important to determine if current findings replicate in culturally distinct populations. Finally, the cross-sectional nature of the study precludes any inferences regarding the predictive relationships between traumatic exposure and loneliness class membership, or, the predictive relationships between trauma history and mental health status dependent upon one's loneliness subtype.
In sum, the current study provides empirical support for the existence of distinct subtypes of loneliness. Our study findings highlight the importance of recognising subtypes of loneliness given the considerable variation in mental health status, the unique associations with demographic and traumagenic variables, and the influence that these subtypes of loneliness have on the associations between established risk-factors (e.g., childhood and adulthood traumatization) and mental health status. The current findings also revealed that as a result of recognizing the naturally occurring subtypes of loneliness, the number of US adults aged 18-70 who experienced loneliness of a type that is associated with serious mental health difficulties is more than twice as high as the figure obtained when loneliness is treated as a unidimensional construct. Finally, our findings revealed that the perception of reduced quality, not quantity, of interpersonal relationships was associated with poor psychological health. From a societal perspective, and in the interests of reducing the burden of psychological distress, efforts should be made to enhance the quality of social connections as opposed to promoting the virtues of larger social networks.
